Atypical carcinoid tumors constitute a very rare source of metastasis to skull and orbit and even rarer is their initial manifestation as bone metastasis. We share our experience of a rare morphological feature and an even rarer clinical presentation of an atypical pulmonary carcinoid. Role of MIB- 1 in differentiating the spectrum of neuroendocrine tumors (NET) is highlighted.

A 60-year-old male with a past history of smoking was referred to our hospital with complaints of left orbital proptosis, blurring of vision and diffuse swelling in left parietal region for past two months. Patient also complained of chest pain, breathlessness and cough for past 15 days. No history of diarrhea or flushing was present. Contrast enhanced computed tomography (CECT) of the brain revealed a lesion involving left temporal bone with enhancing intra-cranial, extra-cranial and intra-orbital soft-tissue component. Fine needle aspiration cytology (FNAC) from the lesion was done using 22 gauge needles. Smears were prepared on glass slide, fixed in 100% methanol and stained with Papanicolaou stain. FNAC revealed cellular smears composed of small round cells lying discretely as well as in loose aggregates in a clean background. Cells displayed mild pleomorphism, had salt and pepper chromatin, inconspicuous nucleoli and moderate amount of pale eosinophilic cytoplasm. Mitoses were present. An interesting and prominent finding was the presence of variable sized intranuclear inclusions. Few of the inclusions were large enough to impart an appearance of signet ring cells \[[Figure 1](#F1){ref-type="fig"}\]. A differential diagnosis of metastatic low-grade carcinoma or metastatic neuroendocrine carcinoma was offered. To search the source of secondary tumor, CECT scan of thorax was done which revealed left-sided small endobronchial lesion with distal collapse, mediastinal nodal mass and liver metastasis. Image guided biopsy from the lesions in lung and liver was done which revealed an atypical carcinoid tumor. Immunohistochemical stains revealed strong positivity for synaptophysin, chromogranin, epithelial membrane antigen and thyroid transcription factor-1 (TTF- 1). MIB-1 labeling index was low (5%) \[[Figure 2](#F2){ref-type="fig"}\]. Positivity for neuroendocrine markers and TTF-1 proved a well differentiated NET of pulmonary origin.

![(a) Tumor cells showing mitoses (Pap stain, ×400) (b) Tumor cells showing intranuclear inclusions (Pap stain, ×400) (c) Inset shows intranuclear inclusions (Pap stain, ×1000)](JCytol-29-131-g001){#F1}

![Photomicrograph showing (a) strong positive immunohistochemical staining TTF-1 (IHC, ×100) and (b) low MIB-1 LI (IHC, ×400)](JCytol-29-131-g002){#F2}

Differential diagnosis included metastatic low grade adenocarcinoma. FNAC of the skull lesion displayed a neuroendocrine morphology (discretely lying cells with loose aggregates, salt and pepper chromatin) but the predominance of intranuclear inclusions led to confusion. Some inclusions were so large so as to give an impression of signet ring cell. This is a rare finding in NET and has been described infrequently in the literature.\[[@ref1]\] The diagnostic difficulty was further confounded by the unusual clinical presentation. Cytological features described in our case apart from the intranuclear inclusions are similar to those described in literature.\[[@ref2]\] TTF-1 is expressed in well-differentiated pulmonary NETs including atypical carcinoids. This is an important marker in differentiating them from extrapulmonary well differentiated NETs as the latter rarely express it.\[[@ref3]\] According to several studies, MIB-1 LI is an important ancillary tool in differentiating the spectrum of NETs particularly in small biopsy specimens. MIB-1 LI is less than 2% in typical carcinoid (TC), less than 20% in atypical carcinoid (AC) and is significantly higher than 20% in small cell lung carcinoma and large cell neuroendocrine carcinoma.\[[@ref4]\] In our case total excision of the pulmonary mass was not done as the patient had wide spread metastases. A single mitosis was identified in the biopsy and frequent mitoses were identified in the cytology smears. As the MIB-1 LI was low (5%) and in presence of other supportive histological and immunohistochemical features, the diagnosis of AC was established.

In a large study, 11 out of 90 patients (1.2%) of metastasized carcinoid tumor had a symptomatic bone metastasis predominantly located in axial skeleton. The interval between diagnosis of a carcinoid tumor and the appearance of bone metastasis showed a wide range and only two patients had bone metastasis at the time of diagnosis of carcinoid tumor.\[[@ref5]\] Only a single case of a 19-year-old man presenting with skull metastasis as an initial manifestation in an atypical pulmonary carcinoid has been described in the literature.\[[@ref6]\]

In conclusion, we share our experience of a rare morphological feature (intranuclear inclusions) and an even rarer clinical presentation of an atypical pulmonary carcinoid. Role of MIB-1 in differentiating the spectrum of NET is highlighted. Presence of intranuclear inclusions can be misleading. Merely the presence of intranuclear inclusions in presence of other supportive cytological features like loose aggregates along with singly lying cells, salt and pepper chromatin should not alter the correct diagnosis.
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